Involvement of type I protein kinase A in the differentiation of L6 myoblast in conjunction with phosphatidylinositol 3-kinase.
To investigate the role of protein kinase A (PKA) (EC 2.7.1.37) in myogenesis, PKA activity was closely monitored during the differentiation of L6 rat skeletal myoblasts. As the differentiation proceeded, total PKA activity increased about 2-3 fold, and the protein levels of PKA RIalpha and Calpha subunits increased about 3-4 fold. We then looked at the effect of the specific inhibitor for PKA, N-[2-(p-bromocinnamy-lamino)-ethyl]-5-isoquinoline-sulfonamide (H89), on the differentiation of L6 myoblasts. H89 completely blocked the myotube formation and abolished the up-regulation of RIalpha and Ca. This inhibitory effect of H89 was dose-dependent and could be reversed upon removal of H89 from the culture medium. Furthermore, we demonstrated that specific inhibitors of phosphatidylinositol 3-kinase (PI3K), wortmannin, and LY294002 blocked the myotube formation and abolished the increase of PKA activity, which normally accompanied the differentiation of myoblasts. These results suggest that type I PKA may play a functional role(s) in the differentiation of myoblast as a putative downstream effector of the PI3K signaling pathway.